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Appendi x E

| ncone Budget Analysis and Results

1.0___Budgeting Analysis

To nmore clearly assess regulatory inpacts on an individual unit

of production for a given conmmodity and region, a budgeting analysis
was used. Baseline conditions were defined as net returns to
managenent and | and for one acre of production prior to any
regulatory action. These conditions were cal cul ated from regi ona
production cost and yield estimates and national price estinates.
Total production cost estimates were obtained from crop enterprise
budgets conpiled by the USDA Cooperative Extension Service in

each appropriate state. Crop enterprise budgets typically catego-
rize total costs as variable and fixed. Variable costs are those
whi ch vary according to the level of production. Fixed costs are
those which (in the short run) are unrelated to production |evels.

Enterprise budgets vary in their treatnent of expensing the cost

of owner Provided inputs. For this study, the cost of owner

provi ded | and and management were excluded. Any net returns

woul d then be attributable to these factors of production. To

the extent possible, all budgets were adjusted to be conparable.

I n instances where a production region consisted of two or nore
states (e.g., Idaho and Washington potatoes) a production weighted
total cost of production was calculated. All costs were adjusted
by the Index of Prices Paid by Farners to reflect 1986 doll ars.

The baseline-conditions were then adjusted by the cost and yield

i npact estimates and the national price change estinates (devel oped
fromthe national price-quantity nodel and adjusted for regiona
differences) to estimate the post-inpact net returns per acre

for each regulatory scenario by region and crop. It is expected
net returns per acre will typically decrease fromthe influence

of regulatory inpacts because of:

1. increased variable costs per acre of production, and
2. decreases in yield which |owers production and thus |owers
revenue per acre.
Ameliorating these negative effects on net revenue would be an
increase in price caused by a national decline in supply due to
decreased production nationw de.
Al gebraically, the farmincone budgeting nodel can be expressed as:

NR = NR, + dTR - dC.
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Since TR is dependent on price and production,

dTR:PiQ - POQ)'
Thus,
NR = NR, + PQ - P,Q - dC.
Wher e:
NR = Net returns per acre of commodity production
after the reqgulatory scenario,
NR, = Net returns per acre or commodity production
before the regulatory scenari o,
dTR = <change in total revenue,
dC = <change in total costs,
P, = comodity price after the regulatory scenario,
Po = comodity baseline price
Q = commodity production per acre after the regulatory
scenari o, and
Q = comodity production per acre under baseline

condi tions.

2.0 Data | nputs

Production cost estimates and baseline net returns for each
specialty crop production region (Table E-I) along with an estinate
of an average price and production (Appendix C,  Table CGI) were
required to conplete this analysis. Regional estimates of average
and nmaxi mum variable cost and yield changes associated with
environmental regulations for each specialty crop under each
scenario were provided by EPA. First year production cost and
yield changes are presented in Tables E-2 through E-5.

3.0 Mbdel Results

Regul atory inpacts on net returns which consider effects on product
price, quantity of production and production costs are presented
graphically in Figures E-I through E-9. Average and maxi mum

I npacts are neasured from a baseline net return (no regulatory
inpact) for each of the specialty crops under the three policy
scenari os.
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Table E-1.
Baseline production costs and net returns

Per acre production costs

Variabl e Fi xed Tot al Basel i ne
Cr op/ Regi on costs costs costs net returns
_ (19869)
Irish Potatoes
[D - WA 983. 14 229.22 1,212.36 606. 00
ND - MWN 332.90 235.19 568. 09 243. 00
VE 762. 67 149. 88 912.55 134. 00
G een Peas
W 132. 35 47. 20 179. 55 197. 00
WA 245, 81 59. 68 314. 49 78. 00
Appl es
2,593. 41 897.66 3,491. 07 327.00
NY 1, 785. 00 162.07 1,947.07 217.00
M 1,112.70 544.44 1,6 657.14 76. 00
Peanuts 1/
GA - AL 322.16 126. 84 449. 00 286. 00
NC - VA 338. 65 185. 98 524. 63 386. 00
™) - K 222. 27 88. 99 311. 26 186. 00

Caneberri es

(Red Raspberri es)
WA

3,274.21 1,588.81 4,863.02 NA
R 3,962.45 1,922.78 5,885.23 NA
Tomat oes
FL (Fresh) 6, 310. 31 351.59 6,661.90 1,510.00

CA (Processing) 1,092.05 174.50 1, 266.55 659. 00

1/ Net returns are for additional peanuts. Net returns for
quota peanuts are $298, $444 and $206 for GA-AL, NC VA and
TX-OK, respectively.

Source: Crop enterprise budgets from the individual states.
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Table E-2
Potential Inpacts for Selected Apple Producers

Vari abl e Cost ; First Year |npact

Scenari o Action Region Cost 1/ Yield(% Acres(%

1-3 Farm Worker Safety WA 5.40 0 90
NY 5.40 0 90

M 5.40 0 90

1 Organophosphates Plan | WA 2.00 0 86
NY 2.00 0 100

M 2.00 0 100

2 Organophosphates Plan || WA 25.08 0 62
NY  14.38 0 75

M 14. 38 0 75

3 Organophosphates Plan 111 VWA 33.08 2 86
NY 9.39 2 100

M 9.39 2 100

1 G oundwater Plan | WA 0.0 0 0
NY 0.0 0 0

M 0.0 0 0

2 G oundwater Plan 11 WA 11.83 0 5
NY  10.90 0 10

M 10. 90 0 10

3 G oundwater Plan 11 WA 11.83 0 25
NY  10.90 0 45

M 10. 90 0 45

1 Fungi ci des Pl an | VA 0.0 0 0
NY 0.0 0 0

M 0.0 0 0

2 Fungi cides Plan 11 VA 0.0 0 0
NY -13.06 -20 83

M -13.06 -20 58

3 Fungi cides Plan 11 VA 0.0 0 0
NY -13.06 -20 83

M -13.06 -20 58

Cont i nued. ..
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Tabl e E- 2 (continued)

Fi xed costs:

Scenari o Action

| -3 SARA Title Il
Section 302-304

| -3 Encl osed Cabs
| -3 Under ground Storage Tanks
3 Lead Phasedown

| npact

cost = $50/covered farm
Assuned | /3 of all farns
cover ed.

Cost = $2,500. Assuned
[/3 of all cabs nust be
encl osed.

Some farms may incur costs
due to Underground Storage
Tank regul ati ons, however,
due to the significant

anmount of wuncertainty as to
whet her specialty crop farms
woul d have covered UST' s.
These costs were not included.

Under a total ban of |ead
in gasoline for agricultural
use, farmers having gasoline
powered tractors, conbines,
and trucks may incur a cost
to rebuild the val ves.

This cost woul d be approxi-
mately $1,000 for a conbine
and a truck, and $750 for a
tractor. These costs were
not included in the budget
anal yses for apple producers.

1/ Cost per acre (1986%)

E-S



_ Table E-3
Potential Inpacts for Selected Potato Producers

Variable Cost: First Year Inpacts

Scenari o Acti on Region Cost |/ Yield(% Acres(%

1-3 EDB Cancel l ation WD 16. 80 0 2.2
M\ ND 18. 48 0 1.1

VE 18. 48 0 1.1

1-3 Dinoseb Cancellation WVID 8.51 0 50.0
M\/ ND 8.51 0 50.0

VE 8.51 0 50.0

[ -3 Farm Worker Safety WV ID 1.43 0 90.0
M\ ND 1.43 0 90.0

MVE 1.43 0 90.0

1 G oundwat er Plan | VW I D 0.00 0 0.0
M\/ ND 10. 00 0 3.5

MVE 11. 00 0 '1.9

2 G oundwater Plan 11 VW I D 0.00 0 0.0
M\ ND 10. 00 0 3.5

VE 11. 00 0 1.9

3 G oundwater Plan |11 VW I D 39.13 0 12. 4
M\ ND 10. 00 0 14. 6

VE 11. 00 0 7.5

1 Or ganophosphates Pl an | WA/ I D 1.00 0 74.0
M\ ND 1.00 0 74.0

VE 1. 00 0 74.0

2 Organophosphates Plan Il WA ID 5. 88 0 68.0
M\ ND 5. 88 0 68. 0

VE 5. 88 0 68. 0

3 Organophosphates Plan Il WA/ ID 7.00 -8 74.0
M\ ND 7.00 -8 74.0

VE 7.00 -8 74.0

1 Fungi ci des | WA/ I D 0. 00 0 0.0
M\ ND 0.00 0 0.0

IVE 0.00 0 0.0

2 Fungi ci des || WA/ I D 8.81 0 7.0
M\ ND 6.61 0 54.0

VE 11. 05 0 80.0

Cont i nued.
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Tabl e E-3 (continued)

3 Fungi ci des 11 WA I D -0.60 -8 12.0
M\ ND -0. 45 -8 80.0
VE -0.75 -8 80.0
Fi xed costs:
Scenari o Action | npact
1-3 SARA Title Il cost = $50/covered farm
Section 302-304 Assuned | /3 of all farns
cover ed.
[-3 Encl osed Cabs cost = $2,500. Assuned
|/3 of all cabs nust be
encl osed.
| -3 Under ground Storage Tanks Sonme farns may incur costs

due to Underground Storage
Tank-regul ati ons, however,
due to the significant

anount of wuncertainty as to
whet her specialty crop farns
woul d have covered UST's.
These costs were not included.

3 Lead Phasedown Under a total ban of |ead
in gasoline for agricultura
use, farners having gasoline
powered tractors, conbines,
and trucks may incur a cost
to rebuild the val ves.

This cost woul d be approxi -
mately $1,000 for a conbine
and a truck, and $750 for a
tractor. These costs were
not included in the budget
anal yses for potato producers.

1/ Cost per acre (1986%)
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Table E-3
Potential Inpacts for Selected Pea Producers

Vari abl e Costs: First Year |npacts

Scenari o Action Region Cost |/ Yield(% Acres(%
1-3 D noseb Cancel |l ation WA 10. 40 0 75
W 0.00 0 0
1-3 Farm Worker Safety VWA 0. 86 0 90
W 0. 86 0 90
1 Organophosphates Plan | VWA 1.00 0 30
W 1. 00 0 30
2 Organophosphates Plan 11 VWA 2.92 0 30
W 2.92 0 30
3 Or ganophosphates Plan 11 WA 3.08 0 35
W 3.08 0 35
Fi xed costs:
Scenari o Action | npact
-3 SARA Title |11 cost = $50/covered farm
Section 302-304 Assuned | /3 of all farns
cover ed.
| -3 Encl osed Cabs Cost = $2,500. Assuned
[/3 of all cabs nust be
encl osed.
1-3 Underground Storage Tanks Sonme farnms nmay incur costs

due to Underground Storage
Tank regul ati ons, however,
due to the significant

amount of uncertainty as to
whet her specialty crop farns
woul d have covered UST' s.
These costs were not included.

Cont i nued. . .
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Tabl e E-4 (continued)

Lead Phasedown

Under a total ban of |ead
in gasoline for agricultura
use, farners having gasoline
powered tractors, conbines,
and trucks may incur a cost
to rebuild the val ves.

This cost woul d be approxi -
mately $1,000 for a conbine
and a truck, and $750 for a
tractor. These costs were
not included in the budget
anal yses for pea producers.

1/ Cost

per

acre (19863%)
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Table E-5
| mpacts for

Pot ent i al

Sel ected Tomato Producers

Variable Costs:_ First Year Inpacts
Scenario Action Region Cost I/ Yield(% Acres(%
-3 EDB Cancel | ati on CA 22.65 0 2.9
FL 22.65 0 2.9
| -3 Farm Wor ker Safety CA 7.50 0 90.0
FL 7.50 0 90.0
1 Fungi ci des Plan | CA 0.00 0 0.0
FL 0.00 0 0.0
2 Fungi ci des Plan |1 CA |. 50 0 9.0
FL 20. 93 0 77.0
3 Fungi cides Plan |11 CA -3.39 - 20 25.0
FL -20.34 -20 98.0
Fi xed costs:
Scenari o Action | npact
-3 SARA Title |11 cost = $50/covered farm
Section 302-304 Assuned /3 of all farns
cover ed.

-3 Encl osed Cabs cost = $2,500. Assuned
[/3 of all cabs nust be
encl osed.

| -3 Underground Storage Tanks Some farms may incur costs

E-10

due to Underground Storage
Tank regul ations, however,
due to the significant

anmount of uncertainty as to
whet her specialty crop farns
woul d have covered UST' s.
These costs were not included.

Conti nued. ..



Tabl e E- 5 (continued)

3 Lead Phasedown

Under a total ban of |ead
in gasoline for agricultural
use, farners having gasoline
powered tractors, conbines,
and trucks may incur a cost
to rebuild the val ves.

This cost woul d be approxi-
mately $1,000 for a conbine
and a truck, and $750 for a
tractor. These costs were
not included in the budget
anal yses for tomato producers.

1/ Cost per acre (19869%)
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Appendi x F
Data Problems and Assunptions

The agricultural sector study relied on a w de range of information
sources of varying quality. This section summarizes the data
sources and briefly discusses the limtations of the data.

1.0 Basic CGop Production Infornmation

Basic crop production data was obtained from annual publications
of the USDA National Agricultural Statistics Service (NASS) where
data were available. For apples and caneberries there was not a
consistent data source. Production and price information for
appl es was obtained from USDA, while information on acres harvested
was obtained fromthe Bureau of Census. Different estimation
techni ques were used in these two sources and they were collected
in different time periods. However, apples are a relatively slow
growi ng perennial crop, so differences in tinme franes of a few
years are probably not particularly inportant. There were limted
caneberry data available in statistical publications from sone
inportant states. The production data sources used in this study
are listed bel ow

A Crop Production, Annual Summary for relevant years,
National Agricultural Statistics Board, USDA

B. Vegetabl es, Annual Summary for relevant years, National
Agricultural Statistics Board, USDA

C. 1982 Census of Agriculture, Bureau of Census, USDC

D. Non Gtrus Fruits and Nuts, Annual Summary for rel evant
years, National Agricultural Statistics Board, USDA

E. Various state annual reports of agricultural statistics
for relevant years.

2.0 Time Frames for Actions

W attenpted to project the year in which actions mght take

place and, for past actions, relied on historical information as
to when actions actually occurred. Projections for future actions
were based on an examnation of likely dates for actions to take

pl ace.
For all pesticide specific actions we projected that inpacts

woul d dissipate evenly over a seven year period as users adjusted
their practices and new pest control products becane avail abl e.
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There is sone question regarding the accuracy of this assunption
Cearly, if new technologies exist to aneliorate the inpacts of a
regul atory action, they would tend to be registered (if necessary
and they nmeet the criteria) and adopted within a seven year

peri od. In addition, the cancellation of a pesticide would
create sone incentive to replace it. However, there is no
certainty that such new technol ogies exist or if they do not
currently exist, would be devel oped, registered, nmarketed, and
adopted within a seven year tine frame. The incentive to develop
and market new technol ogies would tend to be greater for the
maj or field crops, where large potential markets exist. There
are also sone data which suggest that new pesticides would be
nore expensive than ol der ones which have been cancell ed.

3.0 Pesticide Usage Data

Quality of pesticide usage data vary wdely. There are adequate
regional (nulti state) |level usage data for nmost major field
crops (corn, cotton, sorghum wheat, and soybeans). Pestici de
usage data for barley, oats, and hay are sporadic, wth the nost
recent data being fromthe 1970's. Therefore, usage estimates
devel oped by the registrants were used for these crops. In
general, the usage data bases for nmajor field crops are designed
to be statistically reliable at the 10 percent level for the
sanpl e region. USDA has on occasion, collected statistically
reli1able state level data for selected major field crops in

sel ected states.

Specialty crop pesticide usage data are highly erratic. USDA

| ast collected pesticide usage data for tomatoes, green peas,

appl es, and potatoes in the 1970's. Latest USDA peanut pesticide
usage data are for 1982 and there are no data for caneberries.
State collected pesticide usage data were utilized when avail abl e.
However, there are no regular periodic state usage surveys.
California collects and reports all pesticide usage for restricted
use materials and conmmercial applicators. This results in usage
data which should be very reliable for restricted use materials;
but are of questionable usefulness for unrestricted use materials.

The Pesticide Program has access to sonme proprietary pesticide
usage estimates for major field crops and selected specialty

crops. However, the reliability of these estimates 1s largely
unknown. For maj or pesticides on major crops, these estinates
agree with available data collected In statistically designed
surveys. However, for mnor pesticides and specialty crops, usage
estimates obtained from proprietary sources are often inconsistent
with available statistically designed surveys.

Anal ysis of the proposed pesticides in groundwater actions required
proj ections of pesticide use at the county |evel. However, there
are no public data collected to be statistically reliable at the
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county |evel. Data provided by a contractor was used to predict
pesticide usage at the county level. However, this data base is
conposed of information drawn from avail able reports and expert

opi nion or |ocal Cooperative Extension Service personnel and is not
based on a statistically valid sanple. The Federal government

does not have data to check the reliability of any of these
estimates.

4.0 Conparative Efficacy and Costs of Alternative Controls

| nputs devel oped and cl eared by the program offices were used
for past and near actions. The rigor of these anal yses varied
consi der abl y. In sone instances, potential yield inpacts were
not investigated and a zero yield | oss was assuned. I n other
situations, rigorous analyses of the nagnitude of possible yield
| osses were avail abl e.

In general, available pesticide crop trials are not designed to
generate statistically reliable estimates of the differences in
yi el ds anong substitute chemcals. The objective of the crop
trials is to denonstrate that the pesticide provides sone control
of the pest and not to reveal how pesticides conpare with each
ot her.
For actions expected to take place further in the future (generally
beyond about one year), various sources of information were
enpl oyed. The follow ng reports generated by, or for, and cleared
by the program offices were used:

Prelimnary Benefit Analysis of EDB

Prelimnary Benefit Analysis of Toxaphene

Prelimnary Benefit Analysis of EPN

Prelimnary Benefit Analysis of 2,4,5-T

Prelimnary Benefit Analysis of Silvex

Prelimnary Benefit Analysis of Carbon Tetrachl oride

Regul atory | npact Analysis: \Wrker Protection Standards for
Agricultural Pesticides

Regul atory Inpact Analysis in Support of Rulemaking Under
Sections 302, 303 and 304 of Title Ill of the Superfund
Amendment s and Reaut horization Act of 1986

Regul atory I npact Analysis of Proposed Technical Standards for
Under ground Storage Tanks
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Regul atory Inpact Analysis of Proposed Financial Responsi-
bility Requirenments for Underground Storage Tanks Containing
Pet r ol eum

Prelimnary Benefit Analysis of D nocap
Prelimnary Benefit Analysis of Chlordi neform
Prelimnary Benefit Analysis of Ethyl Parathion
Prelimnary Benefit Analysis of Aldicarb
Abbrevi ated Benefit Analysis of Dinoseb.

4.1 Corn and Soybeans

Publications from the USDA Commobdity Assessnent of Pesticide Use
on Corn and Soybeans and Potential Bans of Corn and Soybean
Pesticides, by Craig Osteen and Fred Kuchler USDA, ERS, Agricul-
tural Econom c Report Nunber 546 as well as sone unpublished
supporting comodity assessnent data information (nmade avail able
by the USDA) provided conparative efficacy for corn and soybeans.
This provided a consistent data base which appears reasonable for
the actions proposed for the future. The commbdity assessnent data
base was constructed by obtaining expert opinion of estinmates of
product cost and yield effects due to |osses of pesticides. The
USDA has not updated this report and the estimtes are sonewhat
dat ed. In sone cases, the cost of alternatives provided in the
Commodity Assessnent was not appropriate for this analysis. In
these cases the Commodity Assessnent was supplenented with
information from the Econom c Analysis Branch (EAB) price files.
Ef fi cacy data for corn and soybeans is probably the nost reliable
of all crops considered in this analysis.

Concerns about groundwater contam nation were assumed to result
in the cancellation of both alachlor and the triazines in selected

ar eas. In reality alachlor and the triazines are partial sub-
stitutes; however, the Conmmodity Assessment never considered the
question of the loss of both alachlor and the triazines. In the

absence of any information on how production costs and yields would
change under the cancellation of both alachlor and the triazines,
we used the commodity assessnent data, which indicate the efficacy
informati on associated with the cancellation of each one, assum ng
the other remains on the market. Logic indicates that the sinple
addition of inpacts probably underestinmated the inpact of cancel-
l'ing both, but the degree of underestimation is unknown.
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4.2 Remaining Major Field Crops (Weat, Cotton, Sorghum Barley,
Cats, Hay)

4.2.1 Wieat, Barley, Qats

There was only one significant future action that affected wheat.
Yield change estimates devel oped for EPA by the registrants were
used. There was no significant Agency review of these estimates
(Benefits Estimates for Maneb, Pennwalt Corporation, Decenber
1987 & Response of the Rohm and Baas Conpany to the Speci al

Revi ew for EBDC Fungici des, Rohm and Haas Conpany, Cctober 1987).

4.2.2 Cotton

EPA policy actions assumed in this analysis have potentially
significant affects on cotton production. Estimtes of inpacts
were devel oped rather rapidly using judgnents of EAB staff nenbers.
Possi bl e actions are in areas where a nunber of alternative
control s exist. Therefore, it is likely that the estinates

devel oped are reasonabl e.

4.2.3 Sorghum

No efficacy data were available for sorghum  For herbicides it
was assunmed that the cost and percent yield changes woul d be the
sanme as those for corn since the crops, pesticides, and pest
spectra are simlar. This could be a significant Iimtation
since sorghumtends to be grown in drier and warner areas than
corn. The actual performance of the herbicides could be different
under these conditions. The inpacts of other actions were
devel oped internally based on judgenent. Qher pesticides are
of limted inportance in the production of sorghum therefore,
our estinmates are probably within reason even though not well
docunent ed.

4.2.4 Hay

Possi bl e actions were very limted. Only a small portion of the
acres planted are inpacted (less than one percent).

4.3 Specialty Crops
4.3.1 Peanuts

Most information for inpact estimates for alachlor and aldicarb
(groundwater) were available from reports previously cleared by
the program office (see above). W estimated portions of acres
that would be affected based on know edge of the soils where the
crop is grown. Industry estimates of fungicide cost and yield

i npacts were used, although they had not been subject to interna
review. Insecticide cost and yield effects were devel oped intern-
ally based on information on alternatives and possible target
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pests. Although we feel reasonably confortable with estinates
for the individual actions, we feel very unconfortable with the
sinple addition as a neans of aggregating yield inpacts across
cheni cal s. This problem in addition to |lack of information on
supply elasticities for peanuts, prevented us from providing a
conplete analysis of the inpact of EPA actions on peanut growers.

4.3.2 Apples

Cost and yield inpact information provided by industry was utilized
for fungicides. Cost information for other pesticides used on
apples was estimated internally based on know edge of registered
materials and |abeled target pests. Yield inpacts were estimated
internally based on limted information on yield inpacts from

sel ected pesticides.

4. 3.3 Pot at oes

Al dicarb (pesticide-in groundwater) information was avail able

from an existing Agency study. Fungicide information was avail able
froman industry report submtted to the Agency. Remmining inpacts
were estimated internally as they were for apples.

4.3.4 G een Peas and Tonmat oes

Pesticide industry estinmates were available for fungicides.

Only limted information (primarily materials registered and

target pests) was available to estimate cost and yield inpacts
associated wth other future actions. W had sone |imted
estimates from a contract publication (wth no know edge of how
these estimates were obtained) on nbst conmmobn target pests and
usage of various materials. Yield and cost inpacts were estimated
internally with [ittle or no foundation, other than past experience
on |l arger crops.

4.3.5 Caneberries

Virtually no information was avail abl e except for pesticide
registrations and target pests on labels. This was the situation
for nost past actions as well as possible future actions. The
follow ng informational reports were used:

Abbrevi ated Benefit Analysis of D noseb (Since the dinoseb
action was still in litigation at the time inputs were
devel oped for the study, estimates of inpacts as devel oped
for the regulatory action were used for this analysis).
Prelimnary Benefit Analysis of Aldicarb

Prelimnary Benefit Analysis of Al achlor

Regul atory Inpact Analysis: Registration fees under FIFRA
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Regul atory Inpact Analysis: Data requirenents for Registering
Pesti ci des

Benefit Estimates for Maneb, Pennwalt Corporation, Decenber
1987

Response of the Rohm and Haas Conpany to the Special Review
for EBDC Fungici des, Rohm and Haas Conpany, Cctober 1987.

5.0 _Fl asticities

Price elasticities used for the major field crops were those
contained within the simulation nmodel (AGSIM. \Wile the estimated
elasticities may be subject to criticism they were generated in

a consistent manner within the sanme nodel. Price elasticities

for the specialty crops were short-run farm level elasticities

and were obtained from whatever reasonable sources were avail abl e.
These estimates of supply and demand el asticities may have been
estimated from different data bases using different techniques.

5.1 Apples

Obtained elasticities of supply froma USDA/ ERS report "An
Econonetric Mddel of the U S. Apple Market,® June 1985. El asticity
of demand estimates from K. Huang, USDA/ ERS, 1985.

5.2 Caneberries
Estimates of elasticities were not found.
5.3 Peanuts

Di scussions with economsts famliar with peanut production

(both with USDA and in major peanut production areas) indicated
that there are no reasonably reliable peanut elasticity of supply
estimates available. Elasticities of demand are from K Huang,
USDA/ ERS. However, these are questionable due to the nature of
per cei ved demand for donestic peanuts produced under quota and
addi tional peanuts (peanuts for export and oil).

5.4 Peas, Potatoes and Tonmt oes

El asticities of demand were obtained from K Huang, USDA/ ERS,

1985. Elasticities of supply for peas were obtained from Ascari and
Cunmings, International Economic Review, 1977. FElasticity of
supply for potatoes was obtained from unpublished work by G

Zepp, USDA/ERS, 1987. El asticity of supply for tonatoes was

obPal ned from Churn and Just, G annini Mnograph, 1978.
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Appendi x G
Cunul ative Probability Cost Distribution

Since we are sinultaneously examning the inpact of several EPA
policies, a fundanental issue that had to be determ ned was:

how do we define an “inpacted” farmer? For exanple, Illinois

corn soybean farners may be affected by the cancellation of severa
different pesticides, may incur insurance costs if they have an
underground storage tank that mnmeets certain criteria, and may

i ncur an expense to rebuild their tractor engine if all lead is
banned from gasoline and they have a | eaded gasoline tractor.

How many of these potential costs do we assune that the “inpacted”
farmer incurs? For each producer we examine two alternative sets
of inpacts:

' A Maximum I npact Case: In this case it is assuned that
the producer is affected by every regulation that may
possi bly affect a producer of that type.

An Average Inpact Case: In this case it is assuned,
that the producer experiences the average inpact of
producers-of that type - e.g., if 10% of all-producers

of a given type experienced a cost of $1,000, we woul d
use a cost of $100 ($1,000 x 0.10) for the average
I mpact case.

Exaninin% t hese two cases, however, only provides two snapshots
of possible inmpacts without providing the full picture of how
cost and yield inmpacts are likely to be distributed across
producers. To provide nore insight into the likely distribution
of these initial cost and yield inmpacts, we constructed a cunul a-
tive probability cost curve for each representative farmin
average financial position. The follow ng exanple denonstrates
what these cunul ative probability cost curves reveal

Suppose a given farner nmay be affected by three possible regul a-
tions, each having the follow ng associated cost and probability
of affecting a given producer:

Probability Probability

Regul ati on Cost of | npact of No | npact
$100 .70

B $200 .20 '80
C $300 .10 .90

Provided the probabilities of incurring the costs of the three
regul ations are independent, the possible set of outcomes and
associ ated costs and probabilities may be defined as:
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Regul ati ons

Affected by: Cost Probability 1/
A $100 2 1 6

B $200 126

C $300 . 056

NONE . 504

A B $300 . 054

B, C $500 014

A C $400 . 024

ALL $600 . 006

1/ Note the probability of being inpacted by Regulation A =

- P(A) x P(NB) x P(NC), where P(A) = the probability of being
affected by regulation A and P(NB), P(NC) = the probability
of not being affected by B and C, respectively.

By ranking these possible outconmes in order of cost, and adding
up the associated probabilities, we can arrive at the follow ng
cumul ative probabilities:

Requl ati ons Cumul ati ve
Affected by: Cost Probabi lity
$0 . 504
A $100 . 720
B $200 . 846
C $300 . 902
A B $300 . 956
A C $400 . 980
B, C $500 . 994
ALL $600 1.00

Then plotting the cost on the x-axis and the cunul ative probabil -
Y on the y-axis, we can use this infornation to generate the
| owi ng cunulat|ve probability cost curve:

Cunul ative Probability Cost Curve

Cumulaive Probabity




This cost curve indicates the probability of incurring a cost |ess
than or equal to a given |evel. For exanple, it indicates that
any given farnmer has a probability of .846 of incurring a cost
that is less than or equal to $200.

To shed insight into the probability that the farns examned in
this report would actually incur any given |evel of cost, we
generated a cunul ative probability cost curve for each of the
representative farms in average financial position. In the above
exanple, all of the costs were assuned to be independent. In
reality, however, this nmay not be the case. For exanple, farmers
who use a certain type of pesticide on their corn may very likely
be using the sane pesticide on their soybeans, if the pesticide
Is used on a certain pest that is found on both corn and soybeans.
In generating the cunulative probability cost curve for each
representative farm we tried to account for the correlation
anong different costs. The assunptions we used for each represen-
tative farmare outlined bel ow

I1linois corn soybean farm assunptions:

1. If a farmer is using any chemcal, then he incurs Farm
Wr ker Safety Costs.

2. If a farmer is using alachlor on his soybeans, then he
is using alachlor on his corn.

3. If a farmer is using a corn rootworm insecticide on his
corn, then he is using a triazine on his corn

4. If a farmer is using alachlor on his corn, then he is

using a triazine on his corn.

M ssi ssi ppi cotton soybean farm assunptions:

1. If a farmer is using any chemcal, then he incurs Farm
Wrker Safety Costs. _
2. If a farmer is using dinoseb on his soybeans, then he

i's using dinoseb on his corn.

Kansas wheat cattle farm assunptions:

1. If a farmer is using any chemcal, then he incurs Farm
Wr ker Safety Costs.

2. If a farmer is using alachlor on his soybeans, then he
is using alachlor on his corn.

3. If a farmer is using a triazine on his corn, then he is
using a triazine on his sorghum

4. If a farmer is using alachlor on his corn, then he is

using a triazine on his corn.

| ncorporating these assunptions into the nethod described in the
above exanple, we generated a cunulative probability cost curve
for each representative farmin each scenario (Figures G1-through
G5). Any given point on the curve nay be interpreted as the
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CUMULATIVE PROBABILITY

Figure Gla

CUMULATIVE PROBABILITY

Figure GIbh.
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CUMULATIVE PROBABILTY
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CUMULATIVE PROBABILTY

Figure G La.

Figure G 4b.
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probability that the representative farmwll incur a cost equal
to or less than a given |evel. For exanple, the curve in Figure
Gla i ndicates that the representative Illinois corn soybean farm
in Scenario 1 has a . 50 probability of incurring a discounted
present value of cost and yield inpacts (1987-1996) of |ess than
or equal to $2,000. The discounted present value of cost and
yield inpacts corresponding to the average and naxi mum i npact
cases are indicated on each curve.

If all Illinois corn soybean farnms had the same nunber of acres
of each crop as the representative farm Figure Gla could be
interpreted as the percent of farms likely to incur cost and
yield inpacts less than or equal to a given level. Since farns
wll vary in the nunber of crop acres that they plant, their
present discounted value of inpacts under any particular conbina-
tion of regulations will vary fromthe representative farm
(Recall that the representative farm does not truly represent al
farns but is only a conposite of farnms of a given type.) These
curves, therefore, are only neant to provide sonme insight into
the distribution of cost and yield inpacts for farms of a given
type but do not represent accurate cost and yield inpacts for
any particular farm (other than the average farm, or the true
di stribution of inmpacts across farns.
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Appendi x H
Recommendations for Acquiring Better Pesticide Usage Data

In this agricultural sector study, the |ack of current and reliable
pesticide usage data has limted the ability to accurately assess
the econom c inpact of EPA actions, particularly on the specialty
crops. The quality of the usage data used in t%e report is
described in Appendix F. To summarize, data for the nmmjor crops
were usually adequate only at the regional |evel. For small-area
crops, the data were old and/or of unknown statistical validity.
For no crop was information available nationw de at the county
level which is the mninmum |evel of disaggregation needed for
nmeasuring the inpact of ground water regulatory actions. The

gaps identified 1n Appendix F could affect the study results
because the measurenent of economc inpacts of EPA actions depends
on the cost and yield effects of pesticide cancellation which in
turn depend on usage data.

The agricultural sector study is only one exanple of the many EPA
anal yses that depend on basic pesticide data for accurate estina-
tion of economc and other effects of pesticide regulation.
Because this study is an excellent illustration of the difficulty
the data [imtations present, it is an opportunity to discuss
those limtations, their consequences for econonic and risk

anal yses of pesticide use, and what can be done to inprove the
situation.

As seen in the agricultural sector study, two types of basic
pesticide data are fundamental to assessing a pesticide's economc
I nportance: performance and usage. A current project in the
Ofice of Pesticide Prograns directly addresses the inconpleteness
of the performance data by strengthening data requirenments placed
on pesticide manufacturers. For that reason, the discussion here
is limted to usage data, defined roughly as the anount a par-.
ticular pesticide and its alternatives are used on a crop, how
many acres are treated with each pesticide, in which |ocations, at
what rate, and by what nethods. For the sake of brevity, the

focus is on agricultural pesticide use, although data problens
exi st wth nonagricultural use as well.

1.0 Wy Pesticide Usage Data are |nportant

The agricultural sector study is just one of several recent

speci al analyses relying on pesticide usage data. Sone of the
speci al studies could be of far-reaching inportance for future
pesticide use, for exanple, preparation for the Agency's En-
dangered Species Program and targeting of water wells for the
national groundwater nonitoring program For risk/benefit analyses
on individual pesticides and for other regular pesticide assess-
ments (e.g., exenptions for |ocal use), usage data and perfornmance
data form the foundati on upon which scientists and econom sts

build their quantitative estinmates of a pesticide' s inportance.
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Wthout conplete information, often the case with small area
crops, analysts nmust rely on educated guesses, adding uncertainty

to their final conclusions. In the recent case of the herbicide
di noseb, usage information on alternatives was not readily
avai l abl e and anal ysts had i nadequate tinme to gather it.- This

| ack of data contributed to a successful |egal challenge by
growers of some small crops, causing EPA to exenpt those crops
from the suspension decision already made. Furthernore, usage
data are an integral part of exposure assessnents, which in turn
play a key role in deciding whether a pesticide is placed in
Speci al Revi ew.

2.0 Current State of Usage Data

The agricultural pesticide usage data currently available are
very uneven in quality and coverage. For the major crops such as
corn, soybeans, cotton, and wheat, current surve¥ data are
avai l able from USDA and private sources and are likely to be
collected periodically in the foreseeable future. | nformati on on
major crops falls short of OPP' s needs because it often excludes
m nor producing areas and are often not disaggregated to a snal
enough geographic level. Considerably greater problens occur
with small-area crops, for exanple, there has been no publicly-
avai l abl e survey of pesticide use on citrus since 1977. For the
specialty crops studied in this report as well as the whole
spectrum of fruits, vegetables, and other crops, usage data are
rarely what they need to be: current, reliable, disaggregated at
least to the state level, and publicly avail able.

3.0 Reconmendations for Acquiring Better Data

The Benefits and Use Division (BUD) of the Ofice of Pesticide
Prograns has nmade a concerted effort to upgrade its usage data,

but is often met with budgetary constraints. BUD recently
estimated that it would cost $3 million to acquire adequate

survey usage data on crops and nonagricultural sites of inportance
to OPP. That expenditure would be needed every three or five years.

However, the Ofice of Pesticide Prograns is not the only organi-
zation needing pesticide usage data, and the list is grow ng
because of hel ghtened concern about pesticide health and environ-
mental effects, for exanple groundwater contam nation. O her
organi zations which recently used pesticide usage data are:

Departnent of Agriculture, _

EPA O fice of Drinking Water, Non-Point Source Branch,
EPA O fice of Gound Water Protection,

i ndi vidual registrants,

Food and Drug Adm nistration,

Nat i onal Agricultural Chem cals Association,

* % X X F X
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* state environmental, water quality, and public health
prograns, and _
* U S Ceological Service, Water Resources Division.

For sonme of the options that follow, a cost-sharing arrangenent
bet ween EPA and other interested organizations could make the
data acquisition far nore affordable.

Bel ow are possible options for generating better pesticide usage
data. Each has different costs and benefits.

1. Conduct a set of jointly-funded periodic surveys of
pesticide users

Each set would cover certain sites, such as major
crops, small area crops, crops in certain regions,
pesticide-intensive crops in areas of groundwater

vul nerability, or nonagricultural sites. A different
group of sponsoring organi zations would fund each set.
Fees woul d be charged to non-sponsoring users.

2. Set up cost-sharing between EPA and states to conduct
surveys
This is a nore limted version of option # . In-order

to receive EPA funds, states would have to design the
surveys to neet certain specifications so the data.
woul d fit EPA's needs. This mght be the nost efficient
approach for small crops.

3. “Socialize” private data collection services
These services currently poll farnmers nationw de on
pesticide usage. EPA and-other interested parties
could contract to conpletely fund the data collection
in order to be able to control the survey nethods and
site coverage; and to ensure the data is public.

4. Attach questions to existing USDA surveys currently
used for other purposes

This is already being done to a |imted extent; the
new questions would be much nore detail ed.

5. Attach questions to the U S Census of Agriculture

The Census currently asks farners questions on all

crops as well as usage of pesticide in broad categories.

To be useful for nost EPA anal yses, additional questions

YDU|F be added that are detailed at the active ingredient
evel .
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6. Require data fromregistrants

Registrants are required to generate pesticide toxicity
and performance data to support pesticide registrations.
| f usage data were also required, the cost to the
government would be lower than with other options,

t hough there could be problens with confidentiality.

7. A conbi nation of the above

Exi sting USDA surveys cover only a subset of the crops

rel evant to EPA. Pesticide usage questions, could be

attached to those surveys while data on remaining

%{opsdcggld be collected jointly by a consortiumas in
an .

An interagency conmmttee conposed of EPA, USDA, FDA, and DA,
meets on occasion to share pesticide usage data. To date, there
has been no joint funding of data. Wrking through the commttee,
the OPP Benefits and Use D vision and the OPPE Ofice of Policy
Anal ysis have begun an initiative to acquire better data.

4.0 Sunmary

There is a clear need for nore detailed, precise estinates of
pesticide usage, both agricultural and non-agricultural. Recent
renewed interest in pesticide-related environmental and health
probl ens has increased the nunber of organizations needing such

I nf or mati on. Because there are many hundreds of different
pesticidal active ingredients and hundreds of different crops and
nonagricul tural sites across the country, acquiring_ high qualit%
information on a regular basis is expensive. Yet without it, the
accuracy of econom c valuation of pesticides is uncertain. If
such accuracy is deenmed inportant enough, sone increased effort

w |l be needed to acquire the necessary data.

There are several ways to generate better usage data. Detail ed
questions could be attached to existing surveys designed for other
pur poses, EPA could require the data fromregistrants, or a consor-
tium of interested private, federal, and state organizations

could be formed to share the costs of new surveys. Since there

is a wde variety of use sites, a different arrangement m ght be
made for different types of sites.

Each approach would differ froma cost-benefit standpoint. To
the extent EPA can pool resources with other users of pesticide
data, costs can be [owered. The benefit of better data wll be
greater efficiency in the assessnments of pesticide use, a higher
quality of analysis, and subsequently, nore informed decisions on
pesticide regulation.
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